In this paper, we prove three sharp inequalities as follows: (a, b) and T(a, b) are the rth generalized logarithmic, Neuman-Sándor, first and second Seiffert means of a and b, respectively. MSC: 26E60
Introduction
The The main properties for M p (a, b) are given in [] . In particular, the function p → M p (a, b) (a = b) is continuous and strictly increasing on R.
The arithmetic-geometric mean AG(a, b) of two positive numbers a and b is defined as the common limit of sequences {a n } and {b n }, which are given by a  = a, b  = b, a n+ = a n + b n  , b n+ = a n b n .
Let 
hold for all a, b >  with a = b.
For r >  the rth generalized logarithmic mean L r (a, b) of two positive numbers a and b is defined by
It is not difficult to verify that L r (a, b) is continuous and strictly increasing with respect to r ∈ (, +∞) for fixed a, b >  with a = b.
In [, ] Seiffert proved that the double inequalities
The following bounds for the first Seiffert mean P(a, b) in terms of power mean were presented by Jagers in []:
is increasing on (, +∞) if p ≤  and found the sharp lower power mean bound for the Seiffert mean P(a, b) as follows:
for all a, b >  with a = b. http://www.journalofinequalitiesandapplications.com/content/2013/1/10
In [] the authors presented the following best possible Lehmer mean bounds for the Seiffert means P(a, b) and T(a, b): 
and
For all a, b >  with a = b, the following inequalities can be found in [, ]:
Neuman and Sándor [] established that
for all a, b >  with a = b. In particular, the Ky Fan inequalities
It is the aim of this paper to find the best possible generalized logarithmic mean bounds for the Neuman-Sándor and Seiffert means.
Lemmas
In order to establish our main results, we need three lemmas, which we present in this section.
Lemma . The inequality
holds for all x > . http://www.journalofinequalitiesandapplications.com/content/2013/1/10
Proof Let
Then f (x) can be rewritten as
where
Simple computations lead to
is strictly decreasing in [, +∞), then equation (.) leads to the conclusion that f  (x) is strictly decreasing in [, +∞).
From equations (.)-(.) and the monotonicity of f  (x), we clearly see that
Therefore, inequality (.) follows from equations (.) and (.) together with inequality (.).
Lemma . The inequality
Then simple computations lead to
where 
Lemma . The inequality
for all x > .
Equations (.) and (.) together with inequality (.) imply that h  (x) is strictly decreasing in [, +∞). Then equation (.) leads to
for all x > . From equations (.)-(.) and inequality (.), we clearly see that
for all x > . Therefore, inequality (.) follows from equations (.)-(.) and inequality (.).
Main results
Theorem . The inequality Proof From (.) and (.), we clearly see that both P(a, b) and L r (a, b) are symmetric and homogenous of degree one. Without loss of generality, we assume that b =  and a = x  > .
Then (.) and (.) lead to
follows from Lemma . and equation (.).
Next, we prove that L  (a, b) is the best possible lower generalized logarithmic mean bound for the first Seiffert mean P(a, b) .
For any >  and x > , from (.) and (.), one has
Letting x →  and making use of Taylor expansion, we get
Equations (.) and (.) imply that for any > , there exists
Remark . It follows from (.) and (.) that Proof Without loss of generality, we assume that b =  and a = x > . Then (.) and (.) lead to
(  .  ) http://www.journalofinequalitiesandapplications.com/content/2013/1/10 T(a, b) .
For any >  and x > , from (.) and (.), one has
(  .  )
Letting x →  and making use of Taylor expansion, we have
Equations (.) and (.) imply that for any > , there exists
Remark . It follows from (.) and (.) that 
